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duces co-receptor LRP6 phosphorylation at a conserved
PPPSP motif, which serves as an docking site for AXIN. In
this study, we examined the interaction between LRP6 and
AXIN and mapped the LRP6 interacting domains in AXIN.
We subsequently examined how the LRP6 activation regulates
the AXIN complex and its consequences on h-catenin
phosphorylation. We showed deletions of either GSK3
binding domain or DIX domain in AXIN reduce AXIN-
LRP6 interaction. However, GSK3 binding domain alone is
not sufficient to interact with LRP6. On the contrary, DIX
domain appears to be able to directly interact with LRP6 C-
terminus. Moreover, mutations of S/T residues in the PPPSP
motif affect the interaction, indicating that AXIN prefers a
phosphorylated LRP6 as binding partner. We also examine
the AXIN complex composition after Wnt stimulation and
revealed a reduced association of AXIN to GSK3 and CKIa,
indicating a means for Wnt induced h-catenin stabilization.
Furthermore, we showed that phosphorylated LRP6 intracel-
lular domain or phosphor-peptide containing a single PPPSP
motif can affect h-catenin phosphorylation via in vitro assay.
We propose that these phosphorylated PPPSP motifs in LRP6
may induce conformational changes in AXIN and thus affect
its association with GSK3 and CKIa, which leads to
hypophosphorylation and stabilization of h-catenin (the
project is supported by Canadian Institutes of Health
Research Postdoctoral Fellowship).
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Wnts are a large family of secreted signaling proteins
required throughout development. In addition to significant
glycosylation, Wnts are also post-translationally modified by
the addition of the fatty acid palmitate. Mutation of the
Wnt3A palmitoylation site from Cys to Ala (C77A) substan-
tially reduces or eliminates the normal signaling activity of the
protein. The specific role of this fatty acid modification is
unclear. In vitro studies comparing the ability of wild-type
Wnt3A to the Wnt3A(C77A) mutant demonstrate drastically
reduced binding between the Wnt protein and the Wnt-
binding domain of a Frizzled receptor. These data are
consistent with a direct role for the palmitate moiety in Wnt
binding to Frizzled receptors.
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Previously, we have shown that Xenopus Lefty, an atypical
member of the TGFh superfamily, is integral to normal em-
bryonic patterning and morphogenesis. Unlike other TGFhs,
Lefty functions not via receptor-mediated signaling, but by
antagonizing the signaling of specific TGFh subfamilies, in
particular the Nodals. This antagonism is modulated via inter-
action of Lefty with Nodal and Nodal co-receptors. A balance
between Lefty and Nodal activity underlies many developmen-
tal processes, as evidenced by the severe phenotypes observed in
Lefty- or Nodal-deficient embryos. For example, morpholino
knockdown of Xlefty function leads to exogastrulation due to a
Nodal-dependent increase in mesoderm. To further understand
how Xlefty regulates embryonic signaling, we have begun to
identify functional domains of the Xlefty protein. A hallmark of
TGFh proteins is a C-terminal cysteine knot. Surprisingly, an
Xlefty protein lacking its C-terminus, including the cysteine
knot, causes exogastrulation, the same phenotype observed with
Xlefty knockdown. In contrast, the over-expression of the C-
terminus alone has little effect on embryogenesis. Together
these results suggest that the highly conserved C-terminus is
necessary but not sufficient for Xlefty function. Additional
deletions of Xlefty have defined distinct protein domains that
are required for Nodal antagonism both locally and at a
distance. Future studies will further define these domains and
their interactions with components of the Nodal signaling
pathway.
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Our goal in this project was to monitor the water quality of
the Jefferson Marsh (Jefferson County, WI) by assaying for the
effects the water might have on the early development of
Xenopus laevis embryos. The 2700-acre marsh restoration was
complete in 2005 and prior to the land had been drained and
used for agricultural production since the 1950s. We initially
expected that water entering the wetland would be ‘‘contam-
inated’’ with pesticides and herbicides while water leaving the
wetland would be ‘‘uncontaminated’’. We cultured 1–4 cell
stage embryos (with and without jelly coat) in water from the
agricultural ditch up stream from the wetland, midway through
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